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Now since a > b > c, M and P are positive, N negative. Since the quantity under the radical may be put in the form
(M + N - Pf - ^MN,
it is made up of two positive terms. Hence when the two roots in F2 are equal, the two following conditions must be satisfied:
M+ N - P = o,    MN= o.
Now M cannot be zero, since in that case N = P, which is impossible, for N is negative and P positive. Consequently the expression under the radical vanishes only when
N =o,    M - P, i.e. when
n — o,    m\P - <?) = p\a\ - P},      .    .    (25) or since m -\- n* -\- p* = i, when
_
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These equations determine the two directions of the wave normals for which the two velocities are the same. These directions are called the optic axes. The axes of electric symmetry x and z which bisect the angles between the optic axes are called the median lines of the crystal.
The value of the common velocity of the two waves when the wave normal coincides with an optic axis is V^ = V2— b. This is evident from Fig. 85 as well as from equation (24) taken in connection with (26). Hence, from (19), the direction of vibration of these waves is indeterminate, since an indeterminate expression, namely, n : 6Z — Vz = o : o, occurs in these equations. Hence along the optic axis any kind of light may be propagated, i.e. light polarized in any way, or even natural light.
The velocity V can be calculated more conveniently by introducing the angles g^ and g^ which the wave normal makes with the optic axes than by the use of (24). Let thet. Let u, v,cording to the fundamental equations, the intensity of the advancing magnetic wave is always the same as the intensity of the advancing electric wave.
